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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify constitution and to 
reduce loss in a driving circuit for driving the load capacity of 
the common electrode or the like of a liquid crystal panel. 
SOLUTION: Control circuits 25 and 26 supply the base 
currents 11 and 12 of output transistors Q1 and Q2, and when 
the potential of the load capacity CL reaches a prescribed 
upper limit or lower limit, a limiter circuit 27 or 28 
respectively bypasses a charging or discharging current Also, 
in response to the operation of the limiter circuit 27 or 28, 
the control circuit 25 or 26 respectively suppresses the base 
current 11 or 12 of the output transistor Q1 or Q2. Thus, 
since just the changeover of the base current by the control 
circuits 25 and 26 is performed by the limiter circuits 27 and 
28, the need of a countermeasure against oscillation or the 
like is eliminated and the constitution is simplified. Also, since 
the large charging/discharging current does not keep flowing, 
the loss is reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the drive circuit of the capacitive load characterized by to be prepared in relation to 
the aforementioned charge-and-discharge circuit, and for the aforementioned control circuit to 
answer the operation of the aforementioned limiter circuit including the limiter circuit restricted in the 
voltage value which defines an output-voltage amplitude beforehand, and to restrict the charge and 
discharge current of the aforementioned charge-and-discharge circuit in the drive circuit where an 
input signal is answered, a control circuit controls a charge-and-discharge circuit, and it was made to 
carry out the charge and discharge of the output load-carrying capacity. 

[Claim 2] As for the aforementioned charge-and-discharge circuit, an emitter is connected to the 
high-level side edge child and low-level side edge child of a power supply, respectively. A collector is 
connected to the aforementioned output load-carrying capacity through an output terminal in 
common, and it has the 1st and 2nd transistors to which the base current answered and switched to 
the aforementioned input signal from the aforementioned control circuit is given, respectively. The 
reference voltage by the side of the high level as which it connects with the aforementioned output 
terminal in common, and an emitter determines the aforementioned limiter circuit to the base 
beforehand, and the reference voltage by the side of a low level are given, respectively. The drive 
circuit of the capacitive load according to claim 1 characterized by having the 3rd which restricts the 
base current to the above 1st by the aforementioned control circuit, and the 2nd transistor by the 
collector current, and 4th transistors. 

[Claim 3] The aforementioned output load-carrying capacity is the drive circuit of the capacitive load 
according to claim 1 or 2 characterized by being the common electrode of a liquid crystal panel. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the circuit for driving the 

capacitive load driven by charge and discharge. 

[0002] 

[Description of the Prior Art] Drawing 4 is the block diagram showing the electric composition of the 
drive circuit 1 of the capacitive load of the typical conventional technology. This drive circuit 1 is 
equipped with the switch sw1 which functions as the differential-amplifier circuit 2 for criteria which 
specifies a charge and discharge current as a control circuit for answering an input signal and 
switching a charge and discharge current, the differential-amplifier circuit 3 for control which controls 
the aforementioned charge and discharge current, and an output circuit 4, is constituted, and is 
driven by carrying out the charge and discharge of the load-carrying capacity cl connected to an 
output terminal 5. 

[0003] The aforementioned differential-amplifier circuit 2 is equipped with the sources fl-f4 of 
reference current, the sources b1 and b2 of reference voltage, transistors q1 and q2, and resistance 
r1, and is constituted. The reference voltages v1 and v2 from the sources b1 and b2 of reference 
voltage are given to the base of the transistors q1 and q2 of the couple which constitutes a 
differential pair, respectively. In addition, subsequent explanation explains as v1>v2. The constant 
current i1 from the power supply of high level Vcc and i2 are supplied to the collector of transistors 
ql and q2 through constant current sources f1 and f2, respectively. The emitter of transistors ql and 
q2 is mutually connected by resistance r1 while it is grounded through constant current sources f3 
and f4, respectively. The current i1 which flows constant current sources f1, f2, f3, and f4, i2, and i3 
and i4 are set up equally to mutual. 

[0004] The collector of the aforementioned transistor q1 is connected to one individual contact a of 
the aforementioned switch sw1, and the collector of a transistor q2 is connected to the individual 
contact b of another side. Since it is as above-mentioned v1>v2, Contact a serves as a low level and 
Contact b is high-level. The common contact c of a switch sw1 is connected to the inversed input 
terminal of the differential amplifier 6 in the differential-amplifier circuit 3, and reference voltage v3 is 
given to the noninverting input terminal of the differential amplifier 6 from the source b3 of reference 
voltage. 

[0005] On the other hand, the output transistor q3 of a PNP form by which an emitter is connected 
to the power supply line by the side of the aforementioned high-level Vcc, and a collector is 
connected to an output terminal 5, and an emitter are grounded, the collector consists of output 
transistors q4 of a NPN form connected at an output terminal 5, the non-inverter output of the 
aforementioned differential amplifier 6 is given to the base of the output transistor q3, and, as for an 
output circuit 4, an antiphase output is given to the base of the output transistor q4 The 
aforementioned output terminal 5 is connected to the reversal input edge of the aforementioned 
differential amplifier 6 through the feedback resister r2 again. 

[0006] Drawing 5 is the electrical diagram showing the aforementioned differential amplifier 6 in detail. 
The differential amplifier 6 is equipped with the reference current creation circuit 60, the amplifier 61 
by the side of electric discharge, the amplifier 62 by the side of charge, and the aforementioned 
source b3 of reference voltage and a feedback resister r2, and is constituted. The series circuit which 
consists of resistance r31, the transistor q31 by which diode connection was made, the transistor q33 
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with which the reference voltage v31 from the source b31 of reference voltage is given to the base, 
resistance r33, the transistor q32 by which diode connection was made, and resistance r32 is 
connected between the power supply line 7 of the aforementioned high level Vcc f and grounding 
potential, and the reference current creation circuit 60 is constituted. Therefore, in this series circuit 
the reference current iO determined with the aforementioned reference voltage v31 is flowing. 
[0007] In an amplifier 61 side, the current from the aforementioned power supply line 7 is given 
through resistance r10 and the aforementioned transistor q31, and the transistor q10 that forms 
current Miller circuit common to the emitter of the transistors q11 and q12 which constitute a 
differential pair. The input voltage v4 from the inversed input terminal 8 of the differential amplifier 6 
is given to the base of one transistor q1 1. The reference voltage v3 from the source b3 of reference 
voltage is given to the base of the transistor q12 of another side. The collector of a transistor q1 1 is 
grounded through a transistor q13 and resistance r11, and the collector of a transistor q12 is 
grounded through a transistor q14 and resistance r12. It connects with the base of the output 
transistor q4, and the collector of the aforementioned transistor q12 begins to pass a base current to 
this output transistor q4 again. 

[0008] On the other hand, in an amplifier 62 side, to the collector of a transistor q21, current is 
supplied from the power supply line 7 through resistance r21 and a transistor q23, and current is 
similarly supplied for while a differential pair is constituted to the collector of the transistor q22 of 
another side through resistance r22 and a transistor q24 at it The emitter of transistors q21 and q22 
is grounded in common through the aforementioned transistor q32, the transistor q20 which forms 
current Miller circuit, and resistance r20. Like the aforementioned transistor q11, the input voltage v4 
to an input terminal 8 is given to the base of a transistor q21, and reference voltage v3 is given to it 
like the aforementioned transistor q12 in the base of a transistor q22. From the collector of a 
transistor q22, the base current of the output transistor q3 is absorbed. 

[0009] Therefore, when input voltage v4 is higher than reference voltage v3, a transistor q11 turns off 
and a transistor q12 turns on. By this, the aforementioned current iO turned up by transistors q12 and 
q14 with transistors q31 and q10 flows, a transistor q13 turns off, the base potential of the collector 
q4 of a transistor q14, i.e., the output transistor by the side of electric discharge, rises, this output 
transistor q4 turns on, the discharge current is drawn out from load-carrying capacity cl, and the 
potential of an output terminal 5 serves as a low level. Transistors q21 and q23 turn on at this time, 
although the current which turned up the aforementioned current iO with transistors q32 and q20 
flows to these transistors q21 and q23, transistors q22 and q24 are turned off and the transistor q3 
by the side of charge is having turned off with as. If the collector potential of the output transistor q4 
falls rather than base potential, this output transistor q4 will be turned off and the charge of load- 
carrying capacity cl will be maintained by electric discharge. 

[0010] Input voltage v4 rather than reference voltage v3 on the other hand, at the time of a low 
Transistors q22 and q24 turn on and the aforementioned current iO turned up with transistors q32 
and q20 flows to these transistors q22 and q24. The base potential of the collector q3 of a transistor 
q22, i.e., the output transistor by the side of charge, falls, this output transistor q3 turns on, it is 
begun to load-carrying capacity cl to pass the charging current, and the potential of an output 
terminal 5 becomes high-level. Although transistors q21 and q23 are turned off at this time, and 
transistors q11 and q13 turn on and the current iO from a transistor q10 flows to transistors q11 and 
q13, transistors q12 and q14 turn off and the output transistor q4 by the side of electric discharge is 
set to having turned off with as. If the collector potential of the output transistor q3 rises rather than 
base potential, this output transistor q3 will be turned off and the charge of load-carrying capacity cl 
will be maintained by electric discharge. 

[0011] As drawing 6 shows, the drive circuit 1 constituted as mentioned above amplifies and outputs 
the difference of the aforementioned reference voltages v1 and v2 to r2/r1 time, and performs the 
charge and discharge of load-carrying capacity cl. If load-carrying capacity cl charges or discharges 
to the specified quantity and the need for charge and discharge is lost, the base current of the output 
transistors q3 and q4 will be suppressed by the negative feedback by the feedback resister r2. 
[0012] Drawing 7 is the block diagram showing the electric composition of the drive circuit 11 of the 
capacitive load of other conventional technology. This drive circuit 1 1 is shown by the patent No. 
2548333 official report. In this drive circuit 11, the output transistors q3 and q4 of a NPN form will 
answer the control signal of an antiphase mutually from the input gate circuit 12, and will be 
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controlled by the control transistors q41 and q42, respectively. The base current from the sources 13 
and 14 of a good transformation style is supplied to the base of the aforementioned output 
transistors q3 and q4 again. The collector current of the output transistors q3 and q4 is detected by 
the current detectors 15 and 16, respectively, and positive feedback of the detection result is carried 
out to the aforementioned sources 13 and 14 of a good transformation style, respectively. 
[0013] If the charge and discharge current to load-carrying capacity cl is detected by the current 
detectors 15 or 16, this drive circuit 11 As opposed to the source of a good transformation style of 
the side which increases this charge and discharge current and is performing charge or electric 
discharge with high-speed operation by the aforementioned positive feedback (if it is the source 13 of 
a good transformation style by the side of charge) The current value of the source of a good 
transformation style of the side which omits the aforementioned charge or electric discharge (that is, 
set to 14) was decreased, and low-power-ization is realized. 
[0014] 

[Problem(s) to be Solved by the Invention] In the drive circuit 1 constituted as mentioned above, 
after negative feedback is applied to the differential amplifier 6 by the feedback resister r2 and the 
charge and discharge of the specified quantity are completed by this, the base current of the output 
transistors q3 and q4 is suppressed, and low-power-ization is attained. However, there is a possibility 
that an oscillation and a ringing may occur by the aforementioned feedback, in drawing 5 , the 
capacitor for phase compensation as shown by reference marks c1-c3 etc. is needed, and there is a 
problem that circuitry will be complicated. Moreover, although the base current of the output 
transistors q3 and q4 can be suppressed, it has the portion into which regular current, such as the 
reference current creation circuit 60, is flowing within the differential amplifier 6, and cannot say that 
the consumed electric current is fully reduced. If a dynamic range as shown by aforementioned 
drawing 6 focusing on the reference voltage v3 of the differential amplifier 6 will be determined 
further again and reference voltage v3 is changed, it will set to the drawing 6 . The problem that the 
output margin vu by the side of an upper limit will differ from the output margin vd by the side of a 
minimum also has the potential by the side of the high level shown by the reference mark vh, and the 
potential by the side of the low level shown by the reference mark vl in supply voltage Vcc or 
grounding potential, respectively. 

[0015] Moreover, since positive feedback is applied also about the drive circuit 1 1 in order to make a 
charge and discharge current increase by in an instant by the small bias current, in order to prevent 
an oscillation, a phase compensation circuit etc. is needed, and there is a problem that composition 
will be complicated. Moreover, since it is prepared in the collector side, respectively, while the part of 
the output transistors q3 and q4 from which these current detectors 15 and 16 serve as a load, and 
the dynamic range of an output become [ the current detectors 15 and 16 ] narrow, there is a 
problem that an output swing is uncontrollable with high precision. The base current of the output 
transistors q3 and q4 which increased in an instant becomes having flowed with as until the output 
was reversed, and, in low frequency operation, there is also a problem that a power loss is large 
further again. 

[0016] The purpose of this invention is simple composition and is offering the drive circuit of a low 

loss capacitive load. 

[0017] 

[Means for Solving the Problem] It carries out the drive circuit of the capacitive load concerning 
invention of a claim 1 answering an input signal, and being prepared in relation to the aforementioned 
charge-and-discharge circuit in the drive circuit where a control circuit controls a charge-and- 
discharge circuit, and was made to carry out the charge and discharge of the output load-carrying 
capacity, and the aforementioned control circuit answering the operation of the aforementioned 
limiter circuit including the limiter circuit which restricts in the voltage value which defines an output- 
voltage amplitude beforehand, and restricting the charge and discharge current of the aforementioned 
charge-and-discharge circuit as the feature. 

[0018] moreover, in the drive circuit of the capacitive load concerning invention of a claim 2 As for 
the aforementioned charge-and-discharge circuit, an emitter is connected to the high-level side edge 
child and low-level side edge child of a power supply, respectively. A collector is connected to the 
aforementioned output load-carrying capacity through an output terminal in common, and it has the 
1st and 2nd transistors to which the base current answered and switched to the aforementioned 
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input signal from the aforementioned control circuit is given, respectively. The reference voltage by 
the side of the high level as which it connects with the aforementioned output terminal in common, 
and an emitter determines the aforementioned limiter circuit to the base beforehand, and the 
reference voltage by the side of a low level are given, respectively. It is characterized by having the 
3rd which restricts the base current to the above 1st by the aforementioned control circuit, and the 
2nd transistor by the collector current, and 4th transistors. 

[0019] If according to the above-mentioned composition an output voltage amplitude is prescribed by 
the limiter circuit as shown by the above-mentioned claim 2, the charge and discharge to output 
load-carrying capacity advance and this limiter circuit operates, a control circuit will restrict the 
charge and discharge current of a charge-and-discharge circuit. 

[0020] Therefore, since the operating state of a control circuit is only switched using a limiter circuit, 
neither an oscillation nor a ringing can arise, the measures to this can be taken unnecessary, and 
composition can be simplified. Moreover, if output load-carrying capacity reaches the voltage value 
specified by the limiter circuit, since a control circuit will restrict a charge and discharge current, as 
the above-mentioned claim 2 shows, the base current of the output transistor which constitutes a 
charge-and-discharge circuit etc. can be restricted, and low-power-ization can be attained. Since an 
output voltage amplitude is restricted to constant value by the limiter circuit, while an output dynamic 
range is stabilized further again, the margin to the potential by the side of a power supply etc. can be 
kept constant. 

[0021] The aforementioned output load-carrying capacity is characterized by being the common 
electrode of a liquid crystal panel in the drive circuit of the capacitive load concerning invention of a 
claim 3 further again. 

[0022] According to the above-mentioned composition, since a common electrode is low-speed 

operation comparatively, it can carry out this invention suitably. 

[0023] 

[Embodiments of the Invention] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 - drawing 3 . 

[0024] Drawing 1 is the block diagram showing the rough composition of the drive circuit 21 of the 
capacitive load of one gestalt of operation of this invention. Let this drive circuit 21 be the common 
electrode of the liquid crystal panel driven by comparison low frequency as load-carrying capacity 
CL. 

[0025] The aforementioned load-carrying capacity CL is connected to an output terminal 22, to this 
output terminal 22, among the output transistors Q1 and Q2 which constitute an output circuit, the 
output transistor Q1 slushes the charging current from the power supply line 23 of high level Vcc, 
and the output transistor Q2 sucks out the discharge current to a grounding line. The output 
transistor Q1 is a transistor of a PNP form, and the base current 11 is drawn out by the charge 
control circuit 25. On the other hand, the output transistor Q2 is a transistor of a NPN form, and the 
base current 12 is slushed by the electric discharge control circuit 26. The video signal S1 of the 
shape of a pulse for driving the aforementioned common electrode from the source of a video signal 
which is not illustrated is inputted into these control circuits 25 and 26. 

[0026] The potential of the aforementioned output terminal 22 is supervised by limiter circuits 27 and 
28. The upper limit limiter circuit 27 bypasses the charging current of the aforementioned output 
transistor Q1 so that the potential of the aforementioned output terminal 22 may not become higher 
than the amplitude upper limit E1 defined beforehand, and it answers the operation of this upper limit 
limiter circuit 27, and the charge control circuit 25 suppresses the amount of sinks of the 
aforementioned base current 11, and it restricts the aforementioned charging current. The minimum 
limiter circuit 28 bypasses the discharge current of the aforementioned output transistor Q2 so that 
the potential of the aforementioned output terminal 22 may not become less than [ lower limit E2 ] 
which is defined beforehand, and the electric discharge control circuit 26 answers the operation of 
this minimum limiter circuit 28, and suppresses the amount of supply of the aforementioned base 
current 12, and restricts the aforementioned discharge current. 

[0027] Drawing 2 is the electrical diagram showing the concrete composition of the drive circuit 21 
shown by drawing 1 . In drawing 2 , the same reference mark is attached and shown in the portion 
corresponding to drawing 1 . The aforementioned upper limit limiter circuit 27 consists of a transistor 
Q3 of a PNP form, and a source B1 of reference voltage, on the other hand the aforementioned 
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minimum limiter circuit 28 consists of the transistors Q4 and source B-2s of reference voltage of a 
NPN form. When setting output voltage of the source B1 of reference voltage, and B-2 to VI and V2, 
respectively and setting voltage between base-emitters of transistors Q3 and Q4 to Vbe, the 
aforementioned upper limit E1 and a lower limit E2 are. E1=V1+Vbe — (1) 
E2=V2-Vbe — (2) 

In a next door and drawing 2 , drawing 3 comes to show the potential of an output terminal 22 to the 
aforementioned video signal S1 inputted into an input terminal 31. 

[0028] The drive circuit 21 is equipped with the common constant current sources F1 and F2, the 
source BO of reference voltage, transistors Q11-Q14 and resistance R1 and R2, the transistors Q15 
and Q16 by the side of the electric discharge control circuit 26 and resistance R3 and R4, and the 
transistors Q17 and Q18 by the side of the charge control circuit 25 and resistance R5 and R6 by the 
aforementioned control circuits 25 and 26 again. To the series circuit of the resistance R2 which 
intervenes from the aforementioned power supply line 23 to a grounding line, the transistor Q14 by 
which diode connection was made, and a constant current source F2, the constant current 112 is 
always flowing. 

[0029] The constant current 11 1 is supplied to the emitter of the transistors Q1 1 and Q12 which 
constitute the differential pair for input detection from the constant current source F1, the base of a 
transistor Q11 is connected to the aforementioned input terminal 31, a collector is grounded, 
reference voltage V0 is given to the base of a transistor Q12 from the source BO of reference 
voltage, and the collector is grounded through the transistor Q13 and resistance R1 by which diode 
connection was made. In the example shown by this drawing 2 , although between I/O is in phase, 
also let between the aforementioned I/O be an antiphase by forming a transistor Q13 and resistance 
R1 in the collector side of a transistor Q1 1, and grounding the collector of a transistor Q1 2 directly. 
[0030] When the video signal S1 to an input terminal 31 is lower than reference voltage V0, the 
aforementioned current 111 flows through a transistor Q11. On the other hand, when high, the 
aforementioned current 111 flows through a transistor Q13 and resistance R1 from a transistor Q12. 
Between the aforementioned power supply line 23 and the grounding line, the series circuit which 
consists of the resistance R3 for electric discharge control circuit 26, transistors Q15 and Q16, and 
resistance R4, and the series circuit which consists of the resistance R6 for charge control circuit 25, 
transistors Q17 and Q18, and resistance R5 intervene, respectively. 

[0031] Current Miller circuit is constituted and, as for the aforementioned transistor Q13 and 
transistors Q16 and Q18, a transistor Q14 and transistors Q15 and Q17 constitute current Miller 
circuit. The aforementioned base current 11 is drawn from the collector of a transistor Q18, and the 
aforementioned base current 12 begins to be passed from the collector of a transistor Q15. On the 
other hand, a part of current 115 of the aforementioned charging current which the output transistor 
Q1 begins to pass is bypassed by the transistor Q3, and is given to the emitter side of a transistor 
Q18, and a part of current [19 of the discharge current which the output transistor Q2 should suck 
out is bypassed by the transistor Q4, and is pulled out from the emitter side of a transistor Q15. 
[0032] Therefore, if the level of the aforementioned video signal S1 becomes higher than reference 
voltage V0, transistors Q12 and Q13 will turn on, a transistor Q18 will turn on, the base current 11 of 
the output transistor Q1 will be drawn out, and charge of load-carrying capacity CL will be started. 
When setting the collector current of a transistor Q18 to 114 and setting the collector current of a 
transistor Q17 to [13 at this time, it is 11=114-113, and the charging current through the output 
transistor Q1 serves as MxhFE, when setting the DC current gain of this output transistor Q1 to hFE. 
Moreover, although a transistor Q16 is also turned on at this time, since it is 120 >=I17, the current 
120 which flows a transistor Q16 to the collector current [17 of a transistor Q15 turns off the output 
transistor Q2. 

[0033] If the potential of an output terminal 22 rises and the aforementioned upper limit E1 is 
reached, a transistor Q3 will turn on, a part of aforementioned charging current will be bypassed, and 
it will give the emitter side of a transistor Q18 as current 115. If the base current of the output 
transistor Q1 thinks that it is sufficiently small compared with the collector current at this time, it will 
be stabilized in simultaneously [15=114-113. Therefore, if charge is stabilized, the charging current i.e., 
the collector current of the output transistor Q1, will become almost equal to the base current 11 of 
this output transistor Q1 at the time of a charge start, and it will be mostly suppressed by 1 for hFE. 
[0034] On the other hand, if the level of a video signal S1 becomes lower than reference voltage V0, 
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transistors Q12 and Q13 and transistors Q16 and Q18 turn off. The collector current 117 of a 
transistor Q15 turns into the base current 12 of a transistor Q2 altogether, and is supplied by this, 
and electric discharge of load-carrying capacity CL is started. When setting the collector current of a 
transistor Q15 to 117 at this time, it is 12=117, and the discharge current through the output transistor 
Q2 serves as I2xhFE, when setting the DC current gain of this output transistor Q2 to hFE. Moreover, 
although the transistor Q17 is also turned on at this time, it becomes the reverse bias of a transistor 
Q1, and this output transistor Q1 is turned off. 

[0035] If the potential of an output terminal 22 falls and the aforementioned lower limit E2 is reached, 
a transistor Q4 will turn on, current 119 will be drawn out from the emitter side of a transistor Q15, 
and the collector of a transistor Q2 will be given. If the base current of the output transistor Q2 
thinks that it is sufficiently small compared with the collector current to the collector current 117 at 
the time of electric discharge of a transistor Q15 at this time, it will be stabilized in simultaneously 
119=117. Therefore, if electric discharge is stabilized, the discharge current i.e., the collector current 
of the output transistor Q2, will become almost equal to the collector current 117 [2 of the transistor 
Q15 at the time of discharge starting, i.e., the base current of this output transistor Q2, and it will be 
mostly suppressed by 1 for hFE. 

[0036] As mentioned above, since limiter circuits 27 and 28 restrict an output voltage amplitude to 
the range of a lower limit E2 from a upper limit E1, control circuits 25 and 26 suppress the base 
current of the output transistors Q1 and Q2 according to the charge and discharge current bypassed 
for the voltage limiting and the drive circuit 21 according to this invention suppresses the 
aforementioned charge and discharge current, it can attain low loss-ization. Moreover, since the base 
current of the output transistors Q1 and Q2 by control circuits 25 and 26 is only switched by limiter 
circuits 27 and 28, neither an oscillation nor a ringing arises, and by this, the composition of a phase 
compensation circuit etc. can be omitted and it can realize with easy composition. 
[0037] Since an output voltage amplitude is determined and main voltage was not decided by 
reference voltages V1 and V2 further again, when main voltage shifts, a bird clapper does not have 
small the margin of an amplitude by the side of Vcc or GND like the conventional technology shown 
by drawing 6 . Moreover, in the state where charge and discharge are stable, since a charge and 
discharge current is suppressed, it can carry out suitably to the common electrode of the 
aforementioned liquid crystal panel with the long period of charge and discharge etc. 
[0038] 

[Effect of the Invention] The drive circuit of the capacitive load concerning invention of a claim 1 As 
mentioned above, answer an input signal and it sets in the drive circuit where a control circuit 
controls a charge-and-discharge circuit, and was made to carry out the charge and discharge of the 
output load-carrying capacity. While a limiter circuit as shown by the claim 2 restricted in the voltage 
value which defines an output voltage amplitude beforehand is prepared in relation to the 
aforementioned charge-and-discharge circuit and this limiter circuit prescribes an output voltage 
amplitude Answering the operation of this limiter circuit, a control circuit restricts the charge and 
discharge current of the aforementioned charge-and-discharge circuit. 

[0039] So, since the operating state of a control circuit is only switched using a limiter circuit, neither 
an oscillation nor a ringing can arise, the measures to this can be taken unnecessary, and 
composition can be simplified. Moreover, if output load-carrying capacity reaches the voltage value 
specified by the limiter circuit, since a control circuit will restrict a charge and discharge current as a 
claim 2 shows, the base current of the output transistor which constitutes a charge-and-discharge 
circuit etc. can be restricted, and low-power-ization can be attained. Since an output voltage 
amplitude is restricted to constant value by the limiter circuit, while an output dynamic range is 
stabilized further again, the margin to the potential by the side of a power supply etc. can be kept 
constant. 

[0040] The drive circuit of the capacitive load concerning invention of a claim 3 uses the 
aforementioned output load-carrying capacity as the common electrode of a liquid crystal panel as 
mentioned above further again. 

[0041] So, this invention can be comparatively carried out suitably about low-speed operation. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the rough composition of the drive circuit of the 
capacitive load of one gestalt of operation of this invention. 

[Drawing 2] It is the electrical diagram showing the concrete composition of the drive circuit shown 
by drawing 1 . 

[Drawing 3] It is a wave form chart for explaining operation of the drive circuit shown by drawing 1 . 
[Drawing 4] It is the block diagram showing the electric composition of the drive circuit of the 
capacitive load of the typical conventional technology. 

[Drawing 5] It is the electrical diagram showing the concrete composition of the differential amplifier 
in the drive circuit shown by drawing 4 . 

[Drawing 6] It is a wave form chart for explaining operation of the drive circuit shown by drawing 4 . 
[Drawing 7] It is the block diagram showing the electric composition of the drive circuit of the 
capacitive load of other conventional technology. 
[Description of Notations] 

21 Drive Circuit 

22 Output Terminal 

25 Charge Control Circuit (Control Circuit) 

26 Electric Discharge Control Circuit (Control Circuit) 

27 Upper Limit Limiter Circuit (Limiter Circuit) 

28 Minimum Limiter Circuit (Limiter Circuit) 
BO Source of reference voltage 

B1, B-2 Source of reference voltage (limiter circuit) 

CL Load-carrying capacity (output load-carrying capacity) 

F1, F2 Constant current source 

Q1 Output transistor (a charge-and-discharge circuit, the 1st transistor) 
Q2 Output transistor (a charge-and-discharge circuit, the 2nd transistor) 
Q3 Transistor (a limiter circuit, the 3rd transistor) 
Q4 Transistor (a limiter circuit, the 4th transistor) 
Q11-Q18 Transistor 
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DRAWINGS 

[Drawing 3] 
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50 tCit-<r^5^/h$l^^x.^^, (5(^1 19=1 1 7T* 
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S^t6 0 ifc^oT, t^b%tti*h7y 

BI*6B#0 h 7 1/ is 7s 9 Q 1 5 60^ ^^j^ I 17, t 
&t>*)Kffl* h 9 is&x&Q 2 co-<— I 2 t «ff 

[0 0 3 6 ] J^_hcoj: #$89!fc:fi£5SE»[5]B2 1 
13, y ^ ^[eJS&2 7 , 2 8(c^ortfc}*lE«i$rii 
RUE 1*»?)TB1IE 2 0BB^MHL t ^^miEWPS 
<DlzWzs<js<x + zft1&n,9,ffilz.±^x. $WtHl^2 

mil, miE*jk«««*»iM-rs<DTp, isaifeftSrH 

T, $lJffl)[H]^2 5, 2 6lCiSHJ*h7>'^^Ql, 
ffi*l*«liIK*^<D*fiS;4:«l&U, ffimft«J*T-^3H- 

[ 0 0 3 7 ] ^btC^/z, SmmffiVl, V2iaot 
Vc cflltfcliGNDfllWii^-S/^/hS 

[0 0 3 8 ] 

[0039] ^ti^t, y 5: y9mvk*mn \*xwtm 
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[ 0 0 4 0 ] £ib{c£;t, ff*Ji 3<7>*Wtcfl!5£fitt 

?g B B B ?^<n 3 ^- yli £ -r 5 o 

[0041] ^fr^X.. J£«W{6i£*rf1Mco#, ;£3§ej 
^^fiStcii^-rs n t a*r-# s* 

[BSoffWftRR] 

[111] **W^**o-^JftoS*ttAflf^K»lHlS8 
[12] B 1 T-/TtSg»[si!80A#W*fiaS:/7t««li 
[0 3] i 1 T-/7t«i@»0»ffS:»Mt5fcftWS 

[14] *sw*t**swo«fittft^(7>sg»tHiiesco« 

[15] H4^^-*-K»E]Klc:*5tt5*»»«*<z>Afle 

[0 7] mO^^S^TCO^#^#Oigli{a]^COm^^ 

2 1 ^t&HIB 

2 2 tH;k«HP 

2 5 ftttfflfiiEIK (MfllsiB) 
2 6 ^m*J«lHl^ (WJWIsJB) 

27 iKy^^tuB (y^^sB) 

28 TKy^s/^iaB (y^^sB) 

B 0 I^tEl 

bi, B2 smmsE^ (y s 

fi, f 2 ^m^^ 

Ql tti^h^^v^^^ (SsSfettlUB, ^l^h^^ 

Q2 tU^^y^^ (**«0B, f 2(Dh7> 

Q 3 h *7lsi?X9 ( y ^ s^IhJB, f 3<7) F7^y 

Q4 h7^^ ( y ^ s/^teJB, fs4 <D h 7 >^ 
Q11-Q18 h7V^^ 
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El=Vl+Vbe 



E2=V2-Vbe 
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Cvl-v2> r2/rl 
v3 



— 

711 



vd 



vl- 



vh 
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Ttr 



5C006 


AA01 


AF54 


AF61 


BC03 


BC12 




BF25 


BF31 


BF36 


BF38 


FA31 




FA41 


FA47 








5C080 


AA10 


BB05 


DD12 


DD22 


DD26 




JJ02 


JJ03 


JJ04 






5J055 


AX 12 


AX44 


AX64 


BX16 


CX12 




CX30 


DX04 


DX05 


DX56 


EX 17 




EY01 


EY12 


EY17 


EZOO 


EZ03 




EZ04 


EZ08 


EZ16 


EZ57 


EZ69 




GX01 


GX02 


GX04 






5J056 


AA05 


BB17 


BB24 


BB51 


CCOO 




CC01 


CC02 


CC13 


CC28 


DD02 




DD25 


EE11 


FF08 


GG06 





